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しかし， Schmidt仰は Fagussylvaficaの 60cm良の材をポワエチレンで包み 250Cで貯j践
することにより， チロース(以下， r:崎議チロースJと呼ぶ)の発迷が当年輪で最も早いことを
観察している。 らし6)もコナラやクリの辺材音Ilを堵設する ζとにより， 時総の給来を得てい
る0 ・また，者らふりはコナラやクワの立木の幹に心材部まで逃する穴をあけ， その上下に形成
されるチロース (1，詰寄チロー スJと1:]Z.d;)も謝祭しているが， 傷容チロースの発述も当年輪で
段も早い。
そこで，今回は培譲チロースを用い，主として次の 2点を観察，検討した。
(1) 辺材一心Jオ移行域において， はたして Chattawayが言うようにチロースの形成が活発に











2. 誠 ~"f と方法
2. 1 供試水ならびに格設m円桜(またはブロック)の作製法
京大股学部i批儲韻習**上惣茂試験地に自生する， Tab!e 1 ~(示すようなクザ 5 本を用いた O
Table 1. Experimental wood specimεn and incubation temperature for the 
development of tylos色S.
矛i忘fil Average Observed Width of Annual ring lncubation Sample annual diameter.) $ap(mwmo〉db〉 numberc) in Cutting date temp(。eCra)ture 
treer11lUn町gl司Der"、 (CJ羽) position sapwood 
A 18 8.4 工 6.6 1日3 Dec. 1，1978 20 
工 戸υ.P・ 1-4 
B 16 10. 5 H 11. 0 1ω3 Jun. 8，1979 20 
1lI 14.0 1，2，3* 
5.6 1-4 
C 21 7. 6 H 5.2 1-5 Aug. 23， 1979 26 ]旺 5.2 1-6 
W 5.8 1-7 
D 6 5.8 I 10.8 1，2*・ Oct. 12， 1979 20 X 9. 7 1，2 
E 33 自.9 工 12.8 1向8 Mar.14，1980 20 l[ 10.6 1-9，10持
.) The specimens except from the sample tree D were taken from th巴trunksof breast height. 
The specimen in the sample tree D was taken in the crown above ca. 5 m from the ground. 
b) 'I、hesapwood-heartwood boundary was decided from color with the naked eye. 
c) Annual ring number of tylosis free from cambium. 
* Developing natural tyloses were observed in the earlywood vessels n邑ar・theannual ring 
boundary. 













チロースの培養は 200Cに調節‘された恒温議内で行なったが， 1979f手の瓦は 260C ~ζ 鰯節され
ていた。
盟Fig. 1. A schematic diagram of 3 cm-thick 
disc， showing three observed 






Fig. 2. a: lncubation block， showing the observation 
plane. 
b : Observation plane， showing the examined 
area in which incubated tyloses developed 
b百st.
培養器を恒蹴謹内にセットしたiIき菜Ij(伐木時刻より 51時間ぐらい後)をそれぞれの培諮問始時


























cam〔Rdbiesultamtnivz(e1 T)lrn) annual ring 1.1 1.6 2. 1 2.8 3.9 5. 1 6.2 
number 
1-1 small bud 1/4 1/2 (-block) block block 1. 5 (0.23) bud 
工“2 small bud-1/6 1/3(-1/2) block block 3.1 (0.47] bud 
1-3 bud 1/4(-1/3) 1/2 block 5.4 (0.82) 
Same elongation stages of incubated tyloses are used in Tables 2 to 6. The observation was made 
on the first formed earlywood vessels adjacent to the annual 1"Ing boundary. 
:ーNo tylosis buds can be found with a stereoscopic microscope (magnification 20X). 
small bud: Small tylosis buds can be just found with th色 microscope.
bud:宝、ylosisbuds can be found easily with the microscope. 
1/6， 1/4， 1/3， 1/2: Most tyloses elon宮ateto the length of on邑 sixth，a quarter， one third， and a 
half of tangential vessel diameter (about 200-250μm). 
block: Most tyloses elongate or hav巴elongatedto block the vessel lumina. 
Parenthesized elongation stages are those of incubated tyloses observed in only a small number 
of vessels. 
t Some incubated tyloses seem to stop developing. 
* Developing natural tyloses are observed in the earlywood vessels near the annual ring boundary. 
Table 3. Development of incubated tyloses in sample tree B. 
Incubation time (day) Distance fr・om
cam(dRbidisutam tnivc(eme ) 11)O. 9 2.0 2.9 3.9 4.9 5. 9 7.2 
I四l 一(1/4-)1/3 block block block block block 0.8 (0.15) 
工“2 small 1/4…1/3 1/2 block block block 2.2 (0.40) bud 
I相3 bud 1/3 1/2 1/2-block block 3.6 (0.65J 
I ω4 small bud-1/3 bud-1/21 1/3-1/21 1/3-blockl 5.0 (0.91) bud 
江副1 1/4-1/3 block block block block block 2.0 (0.18) 
五戸2 1/6 1/3(ー1/2) 1/2 ( -block) block block 5.8 (0.53) 
I -3 small bud-1/3 (1/4-) 1/3( -1/2) 1/2-block (1/2-) blockl 9.2 (0.84J bud 
]江戸l 1/4-1/3 block block block block block 2.8 (0.20) 
1証-2 (sbmuadil )bud(-M)l/M/2 1/2 ( -block) block block 8.2 (0.59) 
JlI-3* smal1 bud-1/3 1/3-1/2 block 1/3-blockl 13.4 (0. 96) bud 
Table 4. Development of incubated tyloses in sample tre色 C.
o反玩ved lncubation time (day) Distance from 
apnasniutiaol nr-ing c arm〔ndR恥M袖胸biedぬ伽islui泊加t1a批叫lmI乱tUn1i討Vc(me m〉
0.9 1.8 2.3 2.9 3.9 5.2 
number 
工-1 bud 1/2 ( -block) block block block block 1. 0 (0.18) 
1-2 (1/4-)1/3 1/2 block block block 2.3 (0.41) 
1 -3 1/6(…1/4) 1/3 1/2 block block 3.3 (0.59) 
工-4 bud(-1/6) 1/4-1/3 1/3-1/2 1/2 (1/2 -) block 4. 8 (0. 86) 
(continu邑d)
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][同1 s1m3LIadl …bud 1/2 (-block) block block block block O. 7 (0. 13) 
IIω2 (1/4-)1/3 1/2…block block block block 1. 6 (0.31) 
J[-3 (1/6…) 1/4 1/3 (-1/2) 1/2 block block 2.4 (0.46) 
立…4 1/6 (1/4-) 1/3 1/3 -1/2 1/2 ( -block) block 3.3 (0.63) 
J[…5 bud-1/6 1/4-1/3 1/3 ( -1/2) (1/3 -) 1/2 1/3 -blockt 4.3 (0.83) 
][…1 bud 1/2…block block block block block O. 7 (0. 13) 
][ー2 sma11 1/3 ( -1/2) 1/2 -block block block block 1. 4 (0.27) bud 
]I[ω3 1/4(…1/3) 1/3…1/2 1/2…block bl口ck block 2.1(0.40) 
][-4 1/6…1/4 1/3 (1/3…) 1/2 (1/2 -) block block 3.0 (0.58) 
][ -5 bud-1/6 (1/4…)1/3 1/3-1/2 (1/3-) 1/2 (1/2…) block 3. 8 (0.73) 
Js:-6 bud…1/6 1/4…1/3 1/3(…1/2) 1/3-1/2 1/3-blockt 4.4 (0.85) 
1V-1 bud block block bl臼ck block block 0.6 (0.10) 
lV-2 small (1/3…) 1/2 block block block block 1. 2 (0.21) bud 
lV吋3 1/3 1/2-block block block block 1. 9 (0.33) 
lV-4 1/4( -1/3) 1/3…1/2 1/2…block block block 2.7(0.47) 
1V叩5 1/6-1/4 1/3(…1/2) (1/3…) 1/2 (1/2ー )block block 3.4 (0.59) 
lV-6 1/6 (1/4-) 1/3 1/3-1/2 1/2 block 4. 1 (0. 7lJ 
lV-7 (bud-)1/6 (1/4-)1/3 1/3(ー 1/2) 1/3-1/2 1/3…blockt 5.0 (0.86) 
Table 5. Development of incubated tyloses in sample tree D. 
111cubatiol1 time (day) 
O. 9 1.9 2.8 4.0 4. 7 5.8 
I -1 1/3 1/2-block block block block 6.0 (0.56) 
I -2* bud…1/6 1/3-1/2 1/2…block (1/2…) block 10. 8 (1. 00) 
II: -1 1/3 1/2…block block block block 4.8 (0.49) 
瓦ω2 bud-1/6 1/3…1/2 1/2…block (1/2 -) block 8. 9 (0. 92) 
Table 6. Development of incubated tyloses in sample tr日記 E. 
111cubation tim0 (day) 
2. 1 3. 1 4.4 6.0 10.1 
I戸1 bud 1/3 block block block 0.5 (0.04) 
I …2 bud 1/4 block block block 1. 1 [0. 09) 
I -3 sma11 1/6 (1/2 -) block block block 1. 8 (0. 14) bud 
I -4 sma11 bud(-1/6) 1/2 block block 2.4 (0.19) bud 
I -5 bud (-1/6) 1/3-1/2 block block 3.0 (0.23) 
I日6 bud 1/3 1/2(-block) block 4.0 (0.31) 
工…7 smal¥ 1/6…1/3 (1/3-)1/2t block 7. 1 (0. 55) bud 




Incubation time (day) 
2.1 3.1 4.4 6.0 10. 1 
~Ujお Lä lJl，.;むJ
立-1 bud 1/3( -1/2) block block block 0.3 (0.03J 
1I吋2 bud 1/4( -1/3) block block block O. 7 (0. 07) 
Iト3 smal1 1/6 1/2-block block block 1. 2 (0. 11) bud 
立問4 (131) bud(-1/6) 1/2 block block 1. 5 (0. 14) 
1I -5 (t1111)bud(ーν 。/3-)1/2 block block 1.9 [0.18) 
l[ -6 bud 1/3( -1/2) block block 2.4 (0.23) 
1I…7 bud 1/6-1/3 (l-/3b-lo)c1k/)2 f block 4.1(0.39) 
双山8 bud 1/6-1/4 (1/3-) 1/21 (1/2ー )blockt 6.4 (0.60) 
江-9 small (bud -) 1/6( -1/4) (1(/-4…1/)21)/1 3 1/2-blockt 8.4 (0.79) bud 
1I戸10* smaI1 (budー )1/6( -1/4) bud↑ (l-/3bーlo)clk/)2? 9.9 (0.93) bud 
Fig. 3. I<adial view of an earlywood v己selin 
五ω3in the sample tree 13， showing 




Fig. 4. I<adial view of two earlywood vessels in 
I -3 in the sample tree 13， showing 
small tylosis buds incubated for 2. 9 days 
and some developing natural tylos記sin 
the left vesse1. The right vessel is 
blocked by the natural tyloses. 





調I胞から形成された (Figs.3-5) 0 
3. 2 辺材内における孔間選管の位鐙と精強チロースの発述との関係
Tables 3~6 (供試木 B~忍)において，各供試木ごとに is・~チロースの9tiì主を比較した。そ
Fig. 5. Radial view of an earlywood vessel in I向 1in the sample tree B， showing 
enlarging tyloses incubated for・1.6 days. Comparing with the incubat号d
tylose百inFigs. 3 and 4， abundant incubated tyloses are formed simu¥. 
taneously with each other mainly from th邑 rayparenchyma cels. 
の結果，それぞれの供試木内では，常に次の3点、が芝められた。
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また，辺材制や辺材 1*1の壬|主総数がそれぞれb1!.なる絞黙ífls扮;において上記 (1)~(3) が認めら
れたことより! Jヰ材内部ほど地強チロースの発達が巡くなる搬irU!ま，少なくとも形成問からの絶
よって規定されるものではないことがわかった O
そこでp 上記(1)と(3) とに老iEI し J 各総祭l"i[1位の辺材制を務機として形成問から各長I::'i!~詰
1Nまでの相対距脅Hを求めた (Tables3~6) 。そして，それぞれの供試水において各培謎時間ごと
に，このキm対距裁の大小とすべての孔挺i道官における培養チロースの発逮限度と安比股した。そ







i没後lこ， 200Cで培識した供試木 A.B. D.および Eについて，各#t試木n自における地譲チ

















F、ig.6. Diagrammatic repres号ntationto 8how the r邑lation話hipbetween the relativ巴
distance and the development of incubated tyloses in sample tr田 Bafter・
2. 9 days of incubation. The figures shown on the right side of each 
observed position indicate the distances from cambium to each annual 







培謎チロ一スの発i述準が様々の 11時l時寺お;期担 lにζ おけるそれぞれの似{体本内のf各谷支染~*刻祁刺j制羽i司1)胞j泡告の?桁百
i主迅述I車i巨;するとf考有.えるならlばぎ， それはむしろ当然の ζ とと思われる。
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Fig. 7. Diagrammatic repres色ntationto show the relationship between the relative 
distance and the d邑velopmentof incubated tyloses in sample tree C after 
1. 8 days of incubation. The figures shown on the right side of each 
observed position indicate the distances from cambium to each annual 
ring boundary (mm). Broken line in vessel: Natural tylosis. Dotted area: 
Heartwood. 
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Resume 
The development of incubated tyloses in earlywood vessels were ex呂minedwithin a1 the 
sapwood of Castanea crenata 8IEB. et ZUCC. Particularly， the elongating stages of incubated 
tyloses in every annual ring of the sample wood were compared with each other. 
Each sample tree was fe11ed in va1'ious seasons， and the trunk was cut immediately 
into 3 cm-thick discs (Table L Fig. 1). Large discs were further cut into cubic blocks 
containing the bark， sapwood， and outer heartwood (Fig. 2 a). The incubation discs or 
blocks were placed in the growth chambers5l which were sealed up in polyethylene bags 
containing a sma11 amount of water at the bottoms. The growth chambers were kept in 
the laboratory maintained at 200C or 260C. The incubation discs 01' blocks themselv巴s
were also moistened at intervals of 2 01・3days. After a certain incubation time (Tables 
2 to 6)， one disc 01' blocl王wastaken out fl・omthe growth chamber and cut to obtain the 
observation plane (Fig. 2a). The development of incubated tyloses in the area shown in 
Fig. 2 b was observed with a stereoscopic microscope. Incubated tyloses in sample trees 
A and B were also observed with 8EM and TEM by the ordinary method. 
The following (1) to (4) were found in each sample tree (Tables 3 to 6). (1) Incubated 
tyloses developed simi1ar・lyin the outermost annual ring. (2) Incubated tyloses within 
sapwood tended to develop more slowly in the inner part than in the outer part. (3) 
Incubated tyloses developed most slowly in the transition zone in which natural tyloses 
were developing6l (Figs. 3 and 4). (4) Incubated tyloses were fewer and did not develop 
simu1taneously in the inner sapwood (Figs. 3 to 5). 
Judging from Tables 3 to 6 and (1) to (3) described above， the c1evelopment of in-
cubated tyloses appears to be dependent on neither the c1istance no1' the nUl1ber of annual 
ring [rom cal1bium， but significantly on the r・elativec1istance (value relative to the wic1th 
of sapwood) (Figs. 6 and 7). The tωendency tωo develop rη10re slowl勿ywi江tht社h犯ei加1口lCα1
relぬativec1is討tanceis mη.10re relm呂lrkablein the outer sapwooc1. 
Comparing the development of incubated tyloses in sample trees A， B， D， anc1 E in-
cubated at 20oC， incubatec1 tyloses in the outerl10st annual rings c1eveloped l10re slowly in 
c10rmant season (in s8mple trees A and E) as well as those in Quercu 
